Role of mitochondria in endothelial cell inflammatory processes  by Zgrzywa, A. et al.
However, the cellular mechanisms mediating the effects of CGS7184
remain unclear. In the present study, we investigated the effect of
the BKCa channel opener CGS7184 on Ca2+ homeostasis in H9C2 and
C2C12 cell lines, Ca2+ uptake by isolated SR vesicles, Ca2+-ATPase
activity, and single-channel properties of the ryanodine receptor
(RYR2) when incorporated into a planar lipid bilayer. The effects of
CGS7184 on calcium homeostasis in C2C12 and H9C2 cell lines were
measured with a Fura-2 ﬂuorescent indicator. CGS7184, when added
to the H9C2 and C2C12 cells, caused a concentration-dependent
release of calcium from internal stores. Calcium accumulation by
the SR vesicles isolated from the cardiac and skeletal muscles was
inhibited by CGS7184 with a half-maximal inhibition value of 0.45±
0.04 μM and 0.37±0.03 μM, respectively. The results indicate that the
BKCa channel opener CGS7184 modulates cytosolic Ca2+ concentra-
tion in H9C2 and C1C12 cells due to its interaction with SR. CGS7184
approximately doubled the opening probability of RYR2 channels;
however, the compound seemed to most strongly affect channels
with a higher control activity. These results strongly suggest that the
BKCa channel opener CGS7184 affects intracellular Ca2+ homeostasis
by interacting with the RYR2 channels.
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It is well documented that inﬂammation is a key factor that
accelerates the onset and progression of atherosclerosis. The endo-
thelial cells play prominent role in this disease. Recent reports
suggest that despite the glycolytic metabolism of endothelial cells,
mitochondria perform regulatory functions in these cells and are
involved in apoptosis. The aim of our study was to determine the role
of endothelial mitochondria in regulation proinﬂammatory response.
Therefore we compared two cell types: the immortalized human
endothelial cell line EA.hy926 and the ρ0 cell type, which derived
from EA.hy926 cells and was developed by long-term exposure to
ethidium bromide until oxidative phosphorylation was completely
stopped. The respiratory control of EA.hy926 and ρ0 cells was
performed. Addition of FCCP to EA.hy926 cells increased the oxygen
consumption of about 300% compared to baseline. FCCP was inef-
fective to ρ0 cells. It indicates that the ρ0 culture can be treated as cell
type without active respiratory chain.
Inﬂammation was stimulated with tumor necrosis factorα (TNF-α)
in dose and time dependent manner. Expression of intercellular
adhesion molecule 1 (ICAM-1), which is one of the inﬂammatory
markers, was detected using ﬂow cytometry. In control cells therewas a
residual expression of ICAM-1. After addition of TNF-α we observed a
large increase in ICAM-1 expression in EA.hy926 and ρ0 cells. We
demonstrated that rotenone, inhibitor of complex I of mitochondrial
electron transport chain, modulates inﬂammatory response as mea-
sured as ICAM-1 expression on the surface of EA.hy926. Rotenone in
the concentration between 1 and 300 nM in the presence of 5 ng/ml
of TNF-α activates expression of ICAM-1 in EA.hy926 and there are no
activations in ρ0 cells.
Summarising, our results suggest that mitochondria can be in-
volved in expression of proinﬂammatory molecules in endothelial
cells.
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